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Chapter Four  
Scholars in the Knowledge Society 

Roger Balian, Paris16 

The subject that I have been asked to talk about is wide, since the society of 
knowledge has undergone deep and numerous changes during the last centu-
ry. I intend here to briefly review these changes. They raise questions which 
deserve discussion, and my hope is to stimulate interesting exchanges of 
ideas within this audience. However, my views are necessarily biased, and 
this for two reasons. My experience is that of a physicist, and scientists with 
other backgrounds may disagree with some of my statements. Moreover, I 
have worked mainly in France, and although the world of knowledge does 
not know borders, problems may arise differently from one country to an-
other. These two specificities should be a starting point for comparisons. 

4.1. Scholars, Science and Research 
At least in French, the word “scholar”, translated as “érudit” or “savant”, has 
become somewhat obsolete. We prefer to speak of “scientists” (scien-
tifiques) or “researchers” (chercheurs). This very change of vocabulary 
clearly reflects the complete transformation that took place in the activity of 
scholars, in their acquirements and in their social status. Whereas a “scholar” 
possesses knowledge, a “scientist” focuses on science only, while a “re-
searcher” believes he still has much to learn from Nature. Indeed, scholars 
have been recurrently concerned in the past with an impending achievement 
of science; among many others, Poincaré wrote around 1900 that little re-
mained to be elucidated in physics – he did mention one exception, however, 
the black body puzzle which soon led to quantum physics. Nowadays we 
permanently acknowledge new open problems, in spite of the revolutions 
that took place in science during the last century. 

                               
16 E-mail: roger.balian@cea.fr. 
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4.2. Knowledge: Specialization or Convergences?  
This extraordinary development is not slowing down: New branches of 
knowledge keep blooming, such as nano-sciences or cognitive sciences. 
Researchers thus tend to specialize more and more. As a consequence, 
knowledge is deepened, but in narrower and narrower fields, with the risk of 
an atomization of science.  

However, at the same time, bridges are established between some disci-
plines that looked distant. Within physics, both statistical mechanics and 
elementary particle physics have considerably progressed owing to mathe-
matical techniques elaborated astride them; likewise, the new field of astro-
particles connects the extremely large scale of cosmology with the smallest 
distances that we can reach. Sciences that were regarded as completely dif-
ferent also benefit from cross-fertilization: Some physicists have participated 
in the birth of molecular biology; some others were awarded a Fields Medal 
for mathematical achievements. Modern neurosciences involve many foreign 
topics, from computer science to nuclear magnetic resonance, from biochem-
istry to mathematics. Such fruitful convergences have led in the recent years 
to the creation of several multidisciplinary institutes, which gather mathema-
ticians, physicists, chemists and biologists.  

4.3. Scholarship, a Collective Activity 
In fact, except for some mathematicians, scholars no longer work in isolation 
but in laboratories, and scientific activities have become collective. This 
feature, which is needed for multidisciplinary research and to avoid overspe-
cialisation, also has another reason. It has become more and more difficult 
for individuals to grasp even their own science, and daily discussions bring 
in stimulation and progress. Indeed, full understanding often requires merg-
ing complementary approaches; for instance one may combine an analysis of 
the elementary elements and of their interactions with a study of the global 
structure and with the effects of the environment. To this aim, collaboration 
is precious between people who have different ways of thinking or different 
backgrounds, and who have developed a common language. The most ex-
treme case is that of particle physics. Even if we put aside the construction of 
the accelerator and of the detectors, each experiment performed at CERN 
requires several years of preparation and involves a huge number of teams, 
so that the articles presenting a discovery are currently signed by several 
hundreds of contributors in alphabetic order. A question then arises: How 
can a young physicist get international recognition in such circumstances? 
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4.4. Research versus Teaching 
Experimental particle physics is an example of a field in which full-time 
research is required. Scholars in the past were usually both researchers and 
professors. Presently, especially in France, a majority of scientists work in 
institutions devoted to research only, such as CNRS or CEA; few of them 
teach, and usually they give only advanced specialized courses. In parallel, 
professors in universities are overwhelmed not only with teaching but with 
heavy administrative tasks, and sabbatical years do not afford them sufficient 
time for research. This situation is prejudicial to the transmission of 
knowledge between generations. It has led, for instance, to a nearly complete 
disappearance of nuclear physics courses at French universities, a paradoxi-
cal feature in the country of the Curie family. 

4.5. Knowledge Has a Cost  
The elaboration of knowledge calls for more and more financial support 
from the society. The number of scholars has considerably increased: It is 
often said that, among the scientists active since the beginning of mankind, a 
majority are still alive. Most of them live on wages paid by governments or 
by various institutions. To their appointments is added the ever-increasing 
cost of the equipment needed for most research. For some specific disci-
plines, progress requires large instruments such as accelerators, telescopes, 
satellites or oceanographic ships, but most sciences also rely on extremely 
sophisticated and costly equipment as well as on high performance comput-
ers.  

As a consequence, an ever-rising part of the activity of scientists must be 
subtracted from research and be devoted to financial matters. Twenty-five 
years ago, as head of my laboratory, I spent a limited amount of time on 
administrative tasks, because we depended on a single institution. Presently, 
my successor has to deal with many sources of funding, each of which in-
volving a specific procedure; the greater flexibility thus afforded is paid for 
by heavy administrative work. A physicist’s position therefore had to be 
sacrificed to hire an assistant manager, although our laboratory gathers about 
50 theoreticians who do not need experimental equipment. 

4.6. International Cooperation 
The increasing cost of research had another consequence – the birth of many 
international organizations. Knowledge has always been regarded as a world 
patrimony, and scholars never knew borders. Their common language, for-
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merly Greek, then successively Latin, French and German, is now (broken) 
English and (for theoretical physicists) mathematics.  

The absence of borders in science is illustrated by the permanence of rela-
tions between Sweden and France. In this city, it is appropriate to recall that 
Carl von Linné, who settled as professor at the Uppsala University in 1740, 
also worked in Germany, Holland, England and France, and was elected by 
our French Académie des sciences as correspondent in 1738 and as associate 
member in 1762. This academy also keeps records about Berzelius, Ång-
ström, Arrhenius and more recent Swedish members. Another token exhibit-
ed in Paris is the table on which Nobel signed the act creating his prize.  

Nowadays, international cooperation still takes place at an individual lev-
el, but also within multinational organizations, such as, on our continent, 
Euratom, the European Southern Observatory, the European Space Agency, 
the European Molecular Biology Laboratory. CERN attracts more and more 
particle physicists from all over the world. The search for possible new 
sources of nuclear energy has led to the creation of the Generation IV Inter-
national Forum, which studies future fission reactors, and to the ITER pro-
ject, devoted to the construction of an experimental fusion reactor. Remark-
ably, this is one of the rare fields in which the whole of mankind is undertak-
ing cooperative work.  

4.7. Communication 
Knowledge is an international patrimony which requires circulation of ideas. 
Till one century ago, scholars communicated by exchanging letters through-
out the world. Radical changes have recently taken place. Exchanges are 
now instantaneous owing to the use of e-mails, and this possibility influ-
ences the research itself. For instance, a colleague in Holland, another one in 
Armenia, and myself in France have been working in collaboration for a few 
years through the Internet.  

The system of publications has also been shaken by the electronic revolu-
tion. Scientific journals on paper are progressively replaced by electronic 
journals that we read on our screens. This tendency is likely to accelerate, 
and the future is rather uncertain. Many problems arise as a counterpart to 
the rapidity of publication. The number of articles has exploded, first in 
journals then on the Net – and too much information may kill information. 
Ideas which are not yet fully worked out are too easily published; the filter-
ing by referees is getting less and less efficient, so that we are overwhelmed 
with superficial or even non-validated literature.  

Consultation of reviews in a library stimulates our imagination: it leads us 
to browse at random among the literature and to discover new ideas. Elec-
tronic procedures are more efficient for searching the articles that deal with a 
given topic, but they enhance the danger of overspecialisation. 
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Knowledge is transmitted to future generations through publications. The 
lifetime of paper reaches centuries, but is the permanence of our electronic 
archives warranted, given the continual evolution of the software and the 
hardware?  

Finally, the electronic tools of publication have led many institutions to 
blindly evaluate the quality of research through bibliometric indices, with the 
appearance of objectivity. Although it is normal to account for publications 
when judging either individuals or laboratories, the automatic use of such 
indices without reading the articles is pernicious. They are subject to several 
sources of bias, intentional or not; moreover this practice is an incentive to 
multiply the number of publications and to submit incomplete work. 

4.8. How Does the Society Regard Knowledge and 
Scholars?  
A scholar was formerly a respected person, supposed to possess wisdom, and 
knowledge was recognized as the main source of progress. The present situa-
tion, especially in Europe, is paradoxical. No one would like to have lived as 
in the previous centuries. However, many people do not realize how much 
the development of knowledge has contributed to improving health, to in-
creasing the length of life or to raising the standard of living and the comfort. 
Teen-agers are hardly conscious that their parents did not know about home 
computers or cell phones at their age.  

We therefore listen to two contradictory speeches from the political parties 
and from the media, followed by a large part of the population. On the one 
hand, research is expected to provide solutions to major problems such as 
those of energy or of food supplies; scholars know, however, that the laws of 
Nature limit our possibilities of action, but they are not heeded. On the other 
hand, people disregard the benefits of applications of science and tend to focus 
on their dangers. Physics is thus associated with Chernobyl, chemistry with 
pollution, biology with uncontrolled genetic modifications. Scholars are sus-
pected to be responsible for nuisances and experts are distrusted, their opinions 
suspected of being biased by scientific interest. We even acknowledge mythi-
cal fears: many newspapers recently publicized the apocalyptic threat of a 
production of black holes by the new particle collider at CERN.  

Such attitudes are harmful to the progress of knowledge. They influence 
the youth: the proportion of teen-agers who wish to become scientists or 
engineers is declining in our countries. Unreasonable fears also lead to irre-
sponsible actions. In France, the Institut National de Recherche Agrono-
mique tries to grow some genetically modified plants either to test their 
harmfulness or to study production of drugs, but even these fields are sys-
tematically destroyed by activists. 
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4.9. Popularisation of Knowledge, a Duty for Scholars 
Among the reasons for disaffection with science lies a lack of understanding 
of both its contents and its nature. Scientific knowledge is rarely regarded as 
part of culture. When interviewed, a physicist would be ashamed to say that 
he has no feeling for art or literature, whereas we have often heard writers 
boast about their complete ignorance of science. Significantly, the scientific 
page in the journal Le Monde is not a part of the section “culture”, but of the 
section “deciphering” (“décryptages”), together with pages of testimonies, 
debates and controversies. In fact, the media are more interested in contro-
versies among scientists than by the progress of knowledge. 

In fact, modern science has taught us that knowledge is neither perfect nor 
ultimate, and that it progresses through discussions. Our most fundamental 
theory of physics, quantum mechanics, provides only probabilities. By ac-
knowledging that scientific statements are not absolute truths, the layman 
often questions the value of science. However, the scientific doubt on which 
we rely does not mean scepticism. The existence of uncertainties does not 
impede science, although imperfect, from being the sole access to 
knowledge and to rational action. Our assertions are valid within some prob-
ability which increases with the advances of research. Uncertainties become 
weaker and weaker, scientific knowledge progresses and can be trusted more 
and more. 

We ought therefore to participate in the popularisation of science in order 
to ensure that people comprehend this status of science. Making science 
attractive to young people, communicating them our enthusiasm, can guide 
their career choices. Moreover it is crucial to transmit widely the meaning of 
the scientific approach. Nothing serious canbe decided in the field of energy 
policy, for instance, without a scientific kind of reasoning, where the pros 
and cons of each possible choice are weighed, and where comparisons are 
made quantitatively. This type of popularisation should help the citizens and 
the decision makers to better grasp problems of society, to abandon preju-
dices and to make the most of the achievements of science. 
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4.10. Comments by Anders Malmberg17 
Professor Balian provides a broad and elegant overview of some major 
changes and challenges that scholarly work is presently facing. While 
Balian’s viewpoint is that of a physicist, I believe most of his findings and 
suggestions ring true also to practitioners of other fields of science, including 
the social sciences, as in my case. 

I will concentrate this brief comment on three issues, touched upon to-
wards the end of Roger Balian’s paper: 
 

a. The proliferation of a new logic scholarly work, often referred to as 
a shift from Mode 1 to Mode 2 research. 

b. Whether the emergence of strategic science policy should be seen as 
an opportunity or a threat.  

c. The overall standing of academia in today’s society (and in the eyes 
of the general public). 

It is not surprising that scholars and universities – as traditional carriers of 
scientific research and higher education – have become increasingly ex-
pected to contribute to growth and development in the knowledge society.  

Today, academia is expected to come up with solutions to global prob-
lems facing humanity as well as to contribute to national competitiveness 
and economic growth. Global challenges may relate to energy supply, envi-
ronmental sustainability, health, food shortage and lack of development gen-
erally. In the national arena, public spending on scientific research is ex-
pected to yield technological innovations that will form the basis for robust 
growth, new jobs and economic prosperity. 

Universities contribute to these ends in two main ways: by providing so-
ciety with knowledgeable workers through education, and by producing re-
search results that can be turned into patents, products and services – either 
though spin-offs from academia or through university-industry knowledge 
transfer. 

4.10.1. New Logics of Scholarly Work 
Focusing here mainly on research, the new role ascribed for scholars and 
universities in the knowledge society has been described in latter decades as 
a shift from so-called Mode 1 to Mode 2 research (Gibbons et al., 1994, 
Nowotny, Scott and Gibbons, 2001). Earlier, in Mode 1, science was seen to 
be relatively autonomous and more basic or pure than it was applied. Mode 1 
Science “spoke to society” and influenced it through the effects of 
knowledge, and products, that it generated. In contrast Mode 2 science is 

                               
17 E-mail: anders.malmberg@kultgeog.uu.se. 
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“harnessed to the needs of society” and is geared towards solving societal 
problems. The one-way influence of science on society has been replaced by 
continuous dialogue.  

It should be noted that the transition is not a clear-cut shift from one mode 
of operation to another. Most writers, including the originators Helga 
Nowotny, Michael Gibbons and Peter Scott, acknowledge the continued co-
existence of both, and it has been pointed out that Mode 2 is in fact not an 
entirely new stage.  

4.10.2. Emerging Strategic Research Policy: Opportunity or 
Threat? 
In terms of concrete science or research policy, one can identify some rela-
tively clear trends recently, in Sweden as well as the OECD area generally 
(cf. Power and Malmberg, 2007). We have thus seen efforts to: 

• Enhance the quality of academic research by concentrating re-
sources to the most able scholars. 

• Create specialised and strong research milieus by allocating long-
term funding to a limited number of Centres of Excellence, select-
ed in (national or sometimes cross-national) competition. 

• Link the notion of excellence in research to the potential for tech-
nological innovation and commercialisation. 

• Develop a more strategic science and research policy, meaning 
that the political system – rather than the collegial system made up 
by the scholars themselves – defines to which specific fields re-
search funding should be allocated. 

What are the pros and cons of these developments? 
Most scholars accept the idea that the ultimate goal of scientific progress 

is, for want of a better term, to contribute to a better world. And were it not 
for such a promise, taxpayers’ willingness to invest in universities in general 
and research in particular would presumably be much lower. So the question 
is not whether scientific research should be useful, but rather how it should 
be organized in order to maximise this utility in the long term. 

Advocates of the so-called linear model used to argue that if you invest 
public money in basic research, its findings will gradually make their way 
down the line through applied research to product development and eventu-
ally new products for the market (Godin, 2006). We know now, not least 
from research in fields like science studies and business studies, that this is 
not how it normally works. There is broad agreement regarding the finding 
that the relation between scientific research, product innovation and industri-
al commercialization is not linear.  
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In contrast, the process is interactive and iterative. It can start anywhere 
along the line and move back and forth in both directions (Edquist, 2005). 
This also means that the process is fairly unpredictable: we cannot easily say 
where an investment in a particular type of research today might lead us 
tomorrow. It is difficult even to say ex post through which paths a certain 
successful scientific discovery emerged. 

This finding can be combined with another insight gained in research on 
how innovations take place in real-world industrial systems. A strong finding 
here is that the customer is often a key partner of an innovating firm. The 
Royal Swedish Power Board (Vattenfall) had an enormous impact on the 
technological innovations that were introduced by ASEA during the 20th 
century (Fridlund, 1999). Telecom Sweden (then Televerket) played a simi-
lar role for Ericsson, as did demands from Pentagon for the development of 
the US electronics and ICT industry. 

Sophisticated demand or, if you like, competent customers who can pre-
sent challenging problems can thus be key drivers of the production of new 
knowledge (cf. Porter, 1990). In that sense, there could hypothetically be a 
case for a strategic research policy. The key question then, of course, is 
whether Swedish or European politicians, for example, have the required 
skills to act as sophisticated customers. The latest Swedish Research and 
Innovation Bill (Regeringens proposition 2008/09:50) – where some 25 
quite specific research fields were pre-selected to be strategically important 
and where substantial financial resources were allocated to those fields – 
raises some doubt on this point. 

4.10.3. The Public Standing of Academia 
Finally, a few words on the standing of academia in the eyes of the general 
public. Professor Balian claims that the man and woman on the street are 
increasingly sceptical about whether science can be trusted. This stands in 
contrast with results from Swedish opinion polls throughout the years. How-
ever, recent data suggest that Balian is nevertheless at least partly right. Ac-
ademia seems to be somewhat less trusted than it used to be in Sweden as 
well. The share of Swedish respondents who claim that they trust that uni-
versities are doing a proper job is down from 70-75 per cent in the 1990s to 
around 65 per cent today. Still, universities compare favourably with other 
broad groups of societal institutions (Table 4.1). 
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Table 4.1. Trust in Various Swedish Institutions 

Type of Institution Medium or High Degree of Trust (Per Cent) 

Universities 

Bank of Sweden 

Government 

Radio/TV 

Swedish Parliament 

Church of Sweden 

Banks 

Trade Unions 

Large Companies 

Press in General 

EU Commission 

Political Parties 

64 

64 

56 

47 

41 

40 

33 

31 

28 

27 

26 

22 

16 

Source: MedieAkademins förtroendebarometer 2009 (MedieAkademin, 2009). Re-
sponses to the question: “How much do you trust that these institutions do a proper 
job?” 

There are no data in the study referred to here on the standing of individual 
universities or scholarly institutions. Had there been specific questions about 
the trustworthiness Uppsala University or indeed the Royal Swedish Society 
of Sciences at Uppsala, I am sure we would have seen much higher figures! 

For some of the other groups of institutions, however, there are specific 
data on individual firms and organisations. With these included “Universi-
ties” as a group drop to fourth place, behind the public service companies 
Swedish Radio (first place) and Swedish TV (third place). In between, in 
second place, is another institutional pillar stone of the Swedish society: the 
furniture company IKEA. All three are trusted by well over 70 per cent of 
the Swedes. The EU Commission, in contrast, is on par with the Coca Cola 
Company, with a mere 22 per cent of the respondents trusting that they do a 
proper job. I leave it open here whether this says more about the EU Com-
mission, the Coca Cola Company or indeed Swedes in general. 
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